Apert syndrome was firstly described by a French physician, Eugene Apert \[[@ref1]\]. This syndrome is a form of acrocephalodactyly (Type 1). It is a rarely seen congenital disorder characterized by a autosomal dominant inheritance which manifests itselt with craniosynostosis, midface hypoplasia, and symmetric syndactyly of hands, and feet \[[@ref2]\].

Craniofacial deformities specific to Apert syndrome (AS) include craniofacial deformities, acrocephaly (cone-shaped calvarium), prominent forehead, proptosis, hyperteleorism, and flattened nose with a low bridge. Oral signs may be enumerated as pseudocleft, high-arched palate, transverse, and sagittal maxillary hypoplasia, dental crowding, delay in dentition, ectopic teeth, disarrayed teeth, and teeth crowding can be enumerated. Mandibula is generally normal in size, and pseudoprognatism can be seen. Rarely symptoms related to central nervous system, cardiac, gastrointestinal, and urogenital system, and vertebral anomalies have been reported \[[@ref3]\].

Herein, we have aimed to present a 91-year-old female patient diagnosed as AS based on dysmorphic facial manifestations (prominent forehead, ocular hypertelorism, proptosis, lateral gaze, flattened nose with low bridge, hypoplasic maxilla), disarrayed teeth, webbed neck, short hairline, pectus excavatus, severe syndactyly of hands, and feet, in the light of the literature information.

CASE REPORT {#sec1-2}
===========

A 19 year-old female patient applied to the medical board. At first examination, dysmorphic face, hand, and foot deformities, webbed neck were observed. The patient had normal height, and weight for her age. Family history of the patient was inquired. Her elder sister had also the same dysmorphic facial features. Her mental examination was unremarkable. She hadn't had any symptoms related to cardiac, and respiratory system up to now. On physical examination acrocephaly, prominent forehead, hypertelorism, proptosis, lateral gaze of the left eye, broad nasal root, webbed neck, short hairline, pectus excavatum, cutaneous syndactyly of both hands, enlarged thumbs, subluxations of distal phalanges of hands, total syndactyly of toes of both feet, polydactyly (6 fingers), and brachydactyly were detected ([Figure 1](#F1){ref-type="fig"}).

![(A) Frontal view of the patient's face, and neck. (B) Anteroposterior radiogram of patient's both hands reveal widened thumbs, cutaneous syndactyly, and flexion deformities of all fingers. (C) Anteroposterior view of both feet, complete syndactyly.](NCI-3-135-g001){#F1}

Radiological evaluation revealed acroephaly, flattened occiput, increase in anterior opening of maxilla, and hypoplasia, teeth crowding, ectopic teeth, tapered inferior tip of the mandibula, and pseudoprognatism ([Figure 2 A](#F2){ref-type="fig"}). Cutaneous syndactyly of both hands, flexion deformity of all fingers, widening of distal phalanx of the thumb, and occasional subluxation of distal phalanges were detected ([Figure 2 B](#F2){ref-type="fig"}). Cervical, and lumbar vertebras were not abnormal. Anteroposterior radiograms of both feet demonstrated total syndactyly, polydactyly (6 toes), brachydactyly of 4. digits of both feet, clinodactyly of both big toes, and occasional subluxations ([Figure 2 C](#F2){ref-type="fig"}).

![(A) Lateral radiogram of patient's head, and neck. (B) Anteroposterior (AP) radiogram of patient's both hands. (C) Anteroposterior (AP) radiogram of both feet of the patient.](NCI-3-135-g002){#F2}

DISCUSSION {#sec1-3}
==========

AS is known as acrocephalosyndactyly type I which is a form of craniosynostosis. AS is characterized mainly by premature craniosynostosis, hypertelorism, syndactyly of hands, and feet, and many phenotypical symptoms. It has an autosomal dominant inheritance, and develops as a mutation of fibroblast growth factor receptor -2 gene (FGFR2) on 10q26 gene locus. FGFR2 gene enables coding of a protein called fibroblast growth factor receptor -2 gene. This protein is one of the four FGFRs responsible for the formation of blood vessels, wound healing, embryonic evolution, and regulation of cellular division, growth, and maturation. FGFR binds to fibroblast growth factors with higher affinity, and plays an important role in signal pathways which function in the fusion process of skull bones.

Molecular basis of Apert syndrome is very specific. Two different types of mutation have been demonstrated in the binding site between immunoglobulin like loop- 2, and immunoglobulin like loop -3 on fibroblast growth factor receptor -2 (FGFR2). Besides, intracellular signals oriented by FGFR play an important role in the embryogenesis, and in its deficiency, premature gastrulation, implantation anomalies, impairment of epithelial-mesencyhmal interaction, and defects in membranous, and endochondrial bone formation are seen. Most of the patients have a normal karyotype \[[@ref4]\]. Although in our country specific gene mutation analysis is performed in private medical centers, in our province we haven't this opportunity.

AS is especially seen in children of the parents (frequently advanced paternal age) of advanced age. It was learnt that her father was 42 years of age when she was born. Although generally paternal mutations are seen, most of the cases are sporadic, and develop because of new mutations. Its incidence is 9.9--15.5 per one million live births which do not differ between genders \[[@ref5], [@ref6]\].

Phenotypic manifestations of the disease are explained by premature fusion of cranial sutures Premature closure of coronal sutures before 3 months of age causes shorter anteroposterior diameter, high, and prominent forehead associated with acrocephalic (cone-shaped) head. The most prominent symptoms of this syndrome are syndactyly of hands, and feet \[[@ref5], [@ref6]\]. Our patient also had the most marked symptoms namely acrocephaly, syndactyly of fingers, and toes.

In these patients midface is hypoplasic. Eye manifestations include hypertelorism, proptosis, and downslanting palpebral fissures. Nose, and nasal root is short, and widened. Our patient carries all specific facial characteristics.

Rarely internal organ (renal, cardiac, gastrointestinal, genitourinary) involvement, elbow, shoulder, vertebral column (vertebral malsegmentation, fusion, hemivertebra) deformities, and frequently central nervous system defects (cerebellar, gyral, cortical defects, lysencephaly, hypogenesis or agenesis of corpus callosum, ventriculomegaly) which cause mental disorders have been reported. In patients with Apert syndrome, upper respiratory tract infections, sleep apnea, and malnutrition can be seen Respiratory distress can be severe requiring endotracheal intubation or tracheostomy. In our case apart from mild degrees of dyspnea, and snoring, any other symptom suggesting internal organ pathology was not found. In patients with AS, true megalencephaly is seen, however generally mental disorders are rarely encountered \[[@ref2], [@ref3], [@ref4], [@ref5], [@ref6]\].

During physical examination of our patient webbed neck, and short hairline which are rarely seen in patients with AS were observed. These features are discriminating characteristics between Turner and Noonan syndrome. Normal height of our patient who had not mental disorder ruled out other diagnoses. Vertebral anomalies and most frequently cervical fusion which can be seen in 68% of the patients was not detected in our patient \[[@ref7]\].

Anteroposterior diameter of anterior cranial fossa is relatively shorter, because of forward displacement of greater wings of sphenoid bone, forehead is steep, wide, and flat, temporal regions are protruded, and occiput is flattened. In our patient a prominent forehead, and a flat occipitus were observed. Because of forward displacement of the sphenoid bone, and blockade of the frontal bone, maxillary bone can not develop on all three planes. Consequently, maxillary height, width of the nasal cavity, and nasopharyngeal height decrease, This anatomic configuration severely prevents development of oropharyngeal, and nasopharyngeal cavity. In these patients, usually oral respiration is seen with resultant impairment of respiratory functions. The patient said that she hadn't shortness of breath, however she stated that she had snored some nights Ophthalmic symptoms have been explained by enlargement of middle cranial fossa towards anteroinferior direction because of the position of the greater wings of sphenoid bone, and decrease in the anteroposterior diameter of the orbita secondary to impingement of the orbita on lateral walls of the orbita \[[@ref8]\]. Down syndrome characterized by hypertelorism, flattened nose, short stature, and mental retardation may be considered in the differential diagnosis. Oral symptoms are explained by decrease in especially anteroposterior diameter of the maxilla with resultant crowding of teeth, and increase in anteror opening of the oral cavity \[[@ref9]\].

In patients with AS, hand, and foot deformities which effect daily life can be seen \[[@ref10]\]. Pedal deformities which can be named in the literature as 'Apert's foot' were divided in 3 types by Baluth and von Torne \[[@ref11]\]. Our patient was consistent with type 3 where syndactyly was seen in all toes. In AS patients with hand, and foot deformities, syndactyly should be corrected in order to increase quality of life of these patients. For this purpose surgical correction including partial amputation can be applied. Feet of the AS patients are not frequently suitable for wearing normal shoes because of pressure pain, and often surgery is required \[[@ref12]\].

In the differential diagnosis other genetic disorders which can be seen apart from craniosynostosis include Crouzon, Carpenter (acrocephalosyndactyly type 2), Chotzen, and Pfeiffer syndromes. Specific association of craniosynostosis has been correlated with mutation in the FGFR gene \[[@ref13]\]. In the Crouzon syndrome characterized by craniosynostosis, and dysmorphic face, acrocephaly, brachycephaly, exophthalmos, proptosis, hypertelorism, hooked nose, hypoplasic maxilla, ear, and palatine deformities occur. AS especially demonstrates similar characteristics with Crouzon syndrome. In the Crouzon syndrome, contrary to AS, extremities are not involved, and craniofacial deformities lead a milder course. However in AS, multiple sutures fuse prematurely. The face is asymmetric, forehead is more prominent, and exophthalmos is not so severe. Hand, and foot deformations, and especially extreme cases of syndactyly is its discriminative feature. We did not think of Crouzon syndrome in our patient with prominent extremity involvement. Some authors consider Apert-Crouzon syndrome as a separate entity. Pfeiffer syndrome is characterized by craniosynostosis, enlarged thumb, and toes. Interestingly, in our patient thumbs of both hands were enlarged just like Pfeiffer syndrome. However in Carpenter syndrome cloverleaf skull is a typical manifestation with with facial paralysis, and characteristic facial features \[[@ref14], [@ref15], [@ref16]\]. The concomitancy between AS and toes with preaxial polydactyly in Carpenter syndrome has been reported in many cases. Our patient with polydactylic toes resembles a case with Carpenter syndrome. In the literature, it has been indicated that polydactylic form of AS may always accompany Carpenter syndrome \[[@ref17]\].

In summary, although our patient had signs, and symptoms characteristic of AS, as seen in Pfeiffer syndrome, she also manifested a different mutation per se characterized by an enlarged thumb, and polydactylic form of AS associated with Carpenter syndrome Syndromes characterized by craniosynostosis can not be definitely discriminated from each other, and as was seen in our case, their concomitancy in rare cases has been reported. Besides, our case demonstrated differences from other cases with having webbed neck, and short hairline.

If family history of AS is detected, then fetal DNA analysis can detect specific mutations. Prenatal diagnosis can be made by demonstration of craniosynostosis, and syndactyly on prenatal ultrasound, and detection of FNGR gene mutation at 16. gestational week. AS is a rarely seen disorder without a complete cure which imposes material, and moral burden on the patient, his/her family, and health organizations. Therefore essential approach should be to establish the diagnosis by prenatal US, and termination of the pregnancy \[[@ref18]\].

Since symptoms of AS demonstrate large variability, the diagnosis, and treatment of the disease require treatment by a multidisciplinary team in collaboration with neurosurgeon, plastic, and reconstructive surgeon, physiatrist, ophthalmologist, psychiatrist, neurologist, perinatologist, and genetician. Diagnosis is based on clinical, radiological, and genetic evaluation. Though its definitive treatment is not available, for anatomical deformities corrective surgery can provide cure. Cranial corrective operations, and fronto-orbital surgery are advised for infants aged 6--9 months, and generally reconstruction of synostosis is considered for patients older than 6 years. Besides these patients can manifest emotional, and behavioural disorders and because of severe craniofacial anomalies, they require psychiatric consultation \[[@ref19]\].
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